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Objectives

Results

This project examined slackwater patches in the Upper Mississippi
River following the onset of a flood pulse to:

 Chlorophyll concentration was greatest during run 3 (disconnected
phase) for sites with 7.4 – 24 % percent of time connected (Figure 1).

 Compare the relationship between phytoplankton chlorophyll
concentration and timing/duration of hydrological connection; and

 Chlorophyll concentration was greatest for sites that had been
disconnected for at least 2 weeks (Figure 1).

 Compare the relationship between phytoplankton chlorophyll
concentrations and other physical and chemical characteristics during
different periods of hydrological connection.

 Chlorophyll concentration was positively correlated with conductivity
during run 3 (Figure 2).
 Chlorophyll concentration was positively correlated with turbidity
during run 3 (Figure 3).

Methods
Study Area
Samples were collected between June - August 2012 in the Upper
Mississippi River between Brownsville, MN and Alma, WI following a
flood pulse. The Upper Mississippi River is a complex mosaic of
differing patch types including main and secondary channels, isolated
islands, deep pools, backwaters, and floodplains. Samples were taken
from several slackwater habitats, including backwaters and floodplain
lakes, which are characterized by little or no current and different
potentials for hydrological connection to channels.

Figure 1. Chlorophyll concentrations (µg/L) compared to percent of
time slackwaters are connected to channels for three sample
periods from June – Aug 2012 for the Upper Mississippi River
between Brownsville, MN and Alma, WI.

 Ten slackwater sites were chosen and sampled three times to coincide
with the connecting, connected, and disconnected phases of the event.

 One-liter water samples were collected at each site to measure
chlorophyll concentration. Each sample was filtered and analyzed
spectrophotometrically using the monochromatic method.

 Phytoplankton chlorophyll concentrations were compared against
physical and chemical measures using partial correlation analysis.
Each the three periods of connection were examined seaprately.

 Chlorophyll concentrations were highest among sites that had been
disconnected for at least two weeks.

 The fact that conductivity was also positively correlated with
chlorophyll concentration during this period suggests one
explanation for high phytoplankton chlorophyll content may be due
to increased nutrient availability.

 Percent of time connected was determined using GIS elevation data and
daily stage height for 2009 – 2011 to determine how long each site was
connected to a channel. Gaging station closest to each site was used.

 Five physical-chemical measurements were also taken: turbidity, pH,
temperature, conductivity, and Secchi depth.

Conclusions

 Turbidity and chlorophyll were both highest during run 3 for sites
with connection times between 7.4 – 24%. It is this relationship that
resulted in the positive correlation between the two.

Sample Methods

 Phytoplankton chlorophyll concentration of each site was compared
during different periods of connection.

 There was no correlation between chlorophyll concentration and water
temperature, pH, and Secchi depth.

 High turbidity even after being disconnected for at least 2 wk could
be due to biological activity (i.e., fish movement) or wind. Both of
these would put nutrients into the water column from bottom
sediments.
Figure 2. Relationship between chlorophyll concentration (µg/L)
and conductivity (µS/cm) in Aug 2012 for the Upper Mississippi
River between Brownsville, MN and Alma, WI. This represents
the disconnected phase.

Representative Study Site

Acknowledgements

Figure 3. Relationship between chlorophyll concentration (µg/L)
and turbidity (NTU) in Aug 2012 for the Upper Mississippi
River between Brownsville, MN and Alma, WI.

We would like to thank Ben Troop, Matt Dunn, Steve Jones, Josh
Denzer, Hank Bistodeau, Sam Zimmerman, Elizabeth Schutte, and
Katie Donlin for help with collection and processing of samples. The
contributions of Toby Dogwiler (WSU) and J.C. Nelson (USGS, Upper
Midwest Environmental Sciences Center) in the acquisition and
interpretation of GIS data sets in addition hydrological data and
interpretation by Scott Jutila (US Army Corps of Engineers) were
greatly appreciated. Project funded by WSU professional
improvement funds and through University of New England.

